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ABSTRACT 



Hypothermia therapy apparatus comprises an inflatable 
blanket having a cavity therein, and a neck extending 
outwardly of the perimeter of the blanket body, the 
interior of the neck being in communication with the 
cavity. A nozzle is also provided, the forward portion 
of the nozzle being receivable in the outer end of the 
neck, and the rearward portion of the nozzle is connect- 
able with a source of air. The nozzle includes an engage- 
ment mechanism for engaging at least a portion of the 
exterior surface of the neck. The engagement mecha- 
nism comprises a spring clip normally biased in the 
closed position and selectively openable to receive a 
portion of the neck thereunder. The forward portion of 
the nozzle is frusto-conical to facilitate insertion into the 
open end of the neck, and the neck is dimensioned to 
loosely engage the intermediate portion of the nozzle. A 
connector is provided for removably connecting an air 
hose to the rearward portion of the nozzle. The nozzle 
and the connector are rotatable relative to each other 
about their longitudinal axes, to prevent twisting of the 
blanket when the nozzle is attached to the neck. 

15 Claims, 3 Drawing Sheets 
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the interengagement between the two does not loosen 
INFLATABLE BLANKET AND NOZZLE over time through use 

THEREFOR It is still another object of the present invention to 

provide an inflatable blanket and a nozzle therefor 
BACKGROUND OF THE INVENTION 5 wherein the blanket can be attached directly to the 
1. Field of the Invention nozzle without additional attachment components. 

The present invention relates to hypothermia therapy _ » d othcr ob i ects of the invention are achieved 
apparatus comprising an inflatable blanket and a nozzle throu * n ^ Provision of hypothermia therapy appara- 
therefor. More specifically, the invention relates to an in f u * C0 « L f blanket having a cavity therein for 
inflatable blanket and a nozzle provided with an interen- 10 m r fl t t,0n °. f the bla ? ke . tj and a "?* wtcn t din 8 outwardly 
gagement mechanism. of thc P cnmeter > tne interior of the neck being in com- 

2 Related Art munication with the cavity. The blanket is made of a 

In hospitals today, 70% of all postoperative patients A^ble material the neck being selectively expandable 
are hypothermic. This translates to 14 million people tc * nd ~ lla P*We between open and closed positions. The 
each year. Hypothermia is probably the most common, 15 ne * has f an °^ °"' T cnd ^ receivmg the forward 
yet ignored, complication of surgery, and side effects P° rt,on °[* T^J** tt ™F *ZT of ™". le 
can be serious 1S connectable Wltn a source of ambient or heated air. 

Patients come into surgery in a state of nonno- J? engagement mechanism for 

thermia, but core body temperature decreases during 2Q ^ng at least a portion of the exterior surface of the 

AV^riS^ 'ZZ^£j?'- ^ di * n< Th= fo^rd portion of the nozzle is frusto-conical to 

patient, especWthe elderly, need longer^ys in the ^3E££ *~* «** ** 

recovery room. Most critical care patients also are cold t~ ~r *u • * ^ 

> :~ t:,^* i„„*u • • a 25 In one aspect of the invention, the neck includes tabs 

^WSS; 'XAfiS™ vi i at the °** n * nd to facUitate the neck and ^ 

cause of shivering m O-B patients following epidural . h QVCr the forward rti( £ of f he nozzle 

and spinal anesthesia. Many post-surgical patients have In another of £ e ft cngagemcnt 

vivid memories of the cold; they shiver. Some develop mechanism GO J^ a s ^ cli norraally g biased m 

several coagulopathies, and arrhythmia can occur. 30 the closcd itio P n ^ J^*, ^penable to receive a 

The goal of warming therapy is to keep patients nor- rtion of the neck thercunder> 

mo-thermic, but nearly all current methods, including In still another of the invention> a connectOT is 

infrared lamps, cotton blankets and warm water mat- ided for removablv connC cting an air hose to the 

resses are meffec tive Scientific studies have shown rearward rtion of tne nozzle . | he nozz]e and the 

that patien s actually lose heat with infrared lamps, 35 connector are rot atable relative to each other about 

cotton blankets, and warm water mattresses. their Iongitudinal ttCSf to prevent twisting of the b]an . 

Forced air convection is the only therapy that actu- ket when the nozzle is attached t0 the neck 
ally makes the patient warmer. Present forced air con- 
vection therapy systems employ an inflatable blanket or BRIEF DESCRIPTION OF THE DRAWINGS 
tube which is connected to a hose that delivers warm 40 The invention is better understood by reading the 
forced air. However, due to the need for a system following detailed description of the preferred embodi- 
which is both inexpensive and disposable, present men ts with reference to the accompanying drawing 
forced air convection systems use paper and plastic f Igur e S> in which like reference numerals refer to like 
tubes and blankets. The receptacle for the heater hose dements throughout, and in which: 
generally comprises a hole in the tube or blanket which 45 FIG. 1 is a top plan view of an inflatable blanket in 
is reinforced by a cardboard plate having a similarly aC cordance with the present invention, 
dimensioned hole therethrough. These holes have a FIG. 2 is a perspective view of a nozzle in accor- 
diameter slightly smaller than that of the heater hose, dance with the present invention prior to insertion into 
and are provided at their perimeters with radial slits, so the neck of the blanket of FIG. 1. 
that they will bend to matingly engage the heater hose. 50 FIG. la is a perspective view of the nozzle of FIG. 2 
However, pressure from the flowing air and movement inserted into the neck of the blanket, 
of the hose in the receptacle quickly weakens the en- FIG. 3 is a perspective view of the nozzle of FIG. 2. 
gagement between the receptacle and the hose. This FIG. 4 is a perspective view of the nozzle of FIG. 2, 
results in leakage of the warm air, reducing the effec- exploded along line 4 — 4 of FIG. 3. 
tiveness of the forced air convection system, and ulti- 55 

mately in disengagement of the hose from the recepta- DETAILED DESCRIPTION OF THE 

cle. When this occurs, the warming blanket or tube PREFERRED EMBODIMENTS 

must be replaced. It is the solution of these and other In describing preferred embodiments of the present 

problems to which the present invention is directed. invention illustrated in the drawings, specific terminol- 

SUMMARY OF THE INVENTION 60 ffl*:™^^ ^ h r ^Z" ^T'^' ^ 

invention is not intended to be limited to the specific 

It is a primary object of the present invention to pro- terminology so selected, and it is to be understood that 

vide a hypothermia therapy apparatus comprising an each specific element includes all technical equivalents 

inflatable blanket and a nozzle therefor wherein the which operate in a similar manner to accomplish a simi- 

blanket and the nozzle remain interengaged until disen- 65 lar purpose. 

gaged by an operator. Referring now to FIGS. 2 and 2A, there is shown 

It is another object of the present invention to pro- hypothermia therapy apparatus 10 in accordance with 

vide an inflatable blanket and a nozzle therefor wherein the present invention comprising an inflatable blanket 
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100 and a nozzle 200 therefor. As best shown in FIG. 1, connector 300 acting as a stop against further forward 

blanket 100 comprises first and second sheets 102, movement of hose 400. Hose 400 can be secured to 

which are mirror images of each other. Each of sheets connector 300 by a conventional adhesive. Further, a 

102 includes a body portion 104 having a perimeter 106. layer of foam (not shown) can be secured to the inner 

A neck portion 110 extends outwardly Of perimeter 106 5 surface of connector 300, also by means of a conven- 

and includes closed sides 112, an open inner end 114 tional adhesive, to provide a degree of sound insulation, 

co-extensive with perimeter 106, and an open outer end Hose 400 is connectable at its other end to a source of 

116 opposite inner end 114. Tabs 120 extend outwardly heated or ambient air. 

from neck portion 110 at open outer end 116, for a Preferably, nozzle 200, including clips 222, is formed 
purpose to be described hereinafter. 10 of a light-weight plastic. Further, except for clips 200, 
Sheets 102 are made of a flexible material suitable for nozzle 200 is formed in two longitudinally-symmetric 
hospital use, such as paper with a polyethylene plastic sections 200a and 200£, forward, rearward, and inter- 
liner. Perimeters 106 and sides 112 are joined together, mediate portions 202, 204, and 206 of each section being 
for example by ultrasonic welding, such that the interior formed unitarily. 

faces of sheets 102 define within perimeters 106 a cavity 15 Sections 200a and 2006 are made by molding using a 

for inflation of blanket 100 and define between sides 112 plastic which can be ultrasonically welded, while clips 

a neck interior in communication with the cavity. 222 are made by molding using a plastic which is not 

Referring now to FIGS. 2-4, nozzle 200 includes a capable of being ultrasonically welded. Thus, sections 

tapered or frusto-conical forward portion 202, a sub- 200a and 200a can be assembled together with clips 222 

stantially cylindrical rearward portion 204, and a sub- 20 and subjected to ultrasonic energy, so that sections 200a 

stantially cylindrical intermediate portion 206 intenne- and 200a will be welded together to retain clips 222 in 

diate forward and rearward portions 202 and 204. recesses 212, clips 222 remaining free to pivot in reces- 

As best seen in FIG. 4, the inner and outer diameters ses 212. As will be appreciated by those of skill in the 

of rearward portion 204 are larger than the inner and art, sections 200a and 200a can also be joined together 

outer diameters of intermediate portion 206, thus result- 25 using a conventional adhesive, thus permitting them to 

ing in the formation of a shoulder 208 at the junction be made of a material which is not capable of being 

between rearward portion 204 and intermediate portion ultrasonically welded. 

206. An annular ridge 210 is provided on the inner Neck portion of 110 of blanket 100 is dimensioned to 

surface of intermediate portion 206 adjacent rearward loosely engage intermediate portion 206 of nozzle 200. 

portion ?04, for a purpose to be described hereinafter. 30 This looseness is critical to the ease of insertion of noz- 

Longitudinal recesses 212 are provided at opposed zle 200 into neck portion 110 by the operator. In use, the 

positions in intermediate portion 206 for receiving operator of the system opens neck portion 110, and 

spring clip mechanisms 220. Each spring clip mecha- using tabs 120, pulls neck portion 110 over forward 

nism 220 comprises a clip 222 having a coil spring 224 portion 202 of nozzle 200. The frusto-conical configura- 

positioned under its rearward end for normally biasing 35 tion of forward portion 202 facilitates insertion of noz- 

the forward end of clip 222 in the closed position. zle 200 into neck portion 110. 

Each clip 222 includes a top wall 230 and a sidewall By pressing down on clips 222 at depressions 234, the 

232. Top wall 230 is provided with a depression 234 system operator can open clips 222 to engage neck 

therein for accommodating the thumb or finger of the portion thereunder. Longitudinal recesses 212 serve the 

system operator. Extensions 236 project downwardly 40 function of increasing the outer perimeter of nozzle 200. 

from the forward end of sidewall 232 for cinching neck The excess material in neck portion 11? thus is taken up 

portion 110 of blanket 100 against the outer surface of by longitudinal recesses 212 when neck portion 110 is 

nozzle 200. Pivot pins 240 project outwardly from the inserted between longitudinal recesses 212 and clips 222 

centra] portions of sidewalk 232 for engaging mating and clips 22 are closed. Clips 222 cinch neck portion 110 

apertures 242 formed in the sides of depressions 234, for 45 within recesses 212 and against intermediate portion 206 

permitting pivoting movement of clip 222 about an axis of nozzle 200, thereby forming a substantially air-tight 

through pins 240. engagement between neck portion 110 of blanket 100 

Clips 222 function both to retain neck portion 110 on and nozzle 200. Thus, nozzle 200 eliminates all require- 

nozzle 200 and to create a seal against air leakage, by ments for extra receptacles, seals, etc. on blanket 100, 

causing the inside circumference of neck portion 110 to 50 which in turn minimizes the cost of blanket 100. 

conform to the shape of the circumference of nozzle Nozzle 200 is connected to hose 400 using connector 

200. 300 as previously described. Because fingers 304 of 

As best shown in FIG. 4, apparatus 10 further in- connector 300 are slidable around ridge 210, nozzle 200 

eludes a connector 300 for connecting nozzle 200 to a and connector 300 are rotatable relative to each other 

hose 400. Connector 300 comprises a substantially cy- 55 about their longitudinal axes, thus preventing twisting 

lindrical body 302 having opposed resilient L-shaped of blanket 100 when nozzle 200 is attached to neck 

fingers 304 extending from the inner surface thereof for portion 110. Also, because nozzle 200 can be discon- 

engaging annular ridge 210 of nozzle 200. The resilience nected from connector 300, it can be easily cleaned or 

of fingers 304 permits them to be snap fit over ridge 210 sterilized as required. 

for connection of connector 300 to nozzle 200; and 60 Hose 400 preferably is a conventional, light-weight, 

permits fingers 304 to retract over ridge 210 when con- fixable hose, such as TIGERFLEX EXTENDO- 

nector 300 is pulled rearwardly away from nozzle 200, DUCT <g) (polypropylene/wire reinforced) ducting 

to disconnect connector 300 from nozzle 200. Also, hose made by Kuriyama of America, Inc. of Elkgrove 

fingers 304 of connector 300 are slidable circumferen- Village, 111. This type of hose is contractible and ex- 

tially around ridge 210, for a purposed to be described 65 pandable in the axial direction, as well as being fixable, 

hereinafter. so that it can be arranged in any convenient configura- 

Hose 400 is inserted oyer the rearward end of connec- tion with respect to blanket 100 and nozzle 200 at one 

tor 300, an annular ridge 306 on the outer surface of end and the source of air at the other end. 
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Modifications and variations of the above-described 
embodiments of the present invention are possible, as 
appreciated by those skilled in the art in light of the 
above teachings. For example, the nozzle can be scaled 
in size to accommodate other blanket neck or hose duct 5 
sizes. 

It is therefore to be understood that, within the scope 
of the appended claims and their equivalents, the inven- 
tion may be practiced otherwise than as specifically 
described. 10 

What is claimed is: 

1. Hypothermia therapy apparatus comprising: 

a blanket having a body portion and a neck, said body 
portion having a cavity therein for inflation of said 
blanket and a perimeter, and said neck extending 15 
outwardly of said perimeter and having an interior 
surface defining an interior in communication with 
said cavity, an open outer end, and an exterior 
surface, said blanket being made of a flexible mate- 
rial and said neck being selectively expandable and 
collapsible between open and closed positions; and 

a nozzle having a forward portion, a rearward por- 
tion, an intermediate portion intermediate said for- 
ward and rearward portions, and engagement 
means located at said intermediate portion for en- 
gaging at least a portion of said exterior surface of 
said neck, said intermediate portion including a 
pair of longitudinal recesses, said engagement 
means being received within said longitudinal re* 3Q 
cesses, said forward portion and at least a portion 
of said intermediate portion being insertable 
through said open outer end into said interior of 
said neck, and said rearward portion being con- 
nectable with a source of air. 35 

2. The apparatus of claim 1, wherein said forward 
portion of said nozzle is frusto-conical. 

3. The apparatus of claim 1, wherein said forward 
portion extends forwardly of said engagement means 
and said rearward portion extends rearwardly of said 
engagement means. 

4. The apparatus of claim 1, wherein said intermedi- 
ate portion of said nozzle is substantially cylindrical. 

5. The apparatus of claim 1, wherein said neck is 
dimensioned to loosely engage said intermediate por- 45 
tion of said nozzle; and 

wherein said engagement means comprises a pair of 
clips received within said longitudinal recesses, 
said clips being normally biased in a closed position 
and selectively openable to receive a portion of 50 
said neck thereunder within said longitudinal reces- 
ses to tightly engage said neck against said nozzle 
to create a substantially air-tight seal between said 
neck and said nozzle. 

6. The apparatus of claim 5, wherein each of said clip 55 
mechanisms comprises: 

a clip having a forward end and a rearward end and 
being pivotably mounted within one of said longi- 
tudinal recesses; and 

biasing means positioned at said rearward end of said 60 
clip for normally biasing said forward end in the 
closed position. 

7. The apparatus of claim 1, wherein said neck is 
dimensioned to loosely engage said intermediate por- 
tion of said nozzle, and wherein said engagement means 65 
tightly engages said neck within said recesses to create 

a substantially air-tight seal between said neck and said 
nozzle. 



8. The apparatus of claim 1, wherein said neck in- 
cludes a pair of opposed tabs extending outwardly from 
said open end for opening said neck and pulling said 
neck over said forward portion of said nozzle. 

9. The apparatus of claim 1, further comprising con- 
nector means for removably connecting an air hose to 
said rearward portion of said nozzle. 

10. The apparatus of claim 9, wherein said nozzle and 
said connector means are freely rotatable relative to 
each other about their longitudinal axes. 

11. The apparatus of claim 10, wherein said nozzle at 
said rearward portion includes an annular ridge and 
wherein said connector means includes at least two 
resilient ringers releasably engaging said ridge, said 
fingers being slidable around said ridge. 

12. The apparatus of claim 9, wherein said nozzle and 
said connector means are freely rotatable relative to 
each other about their longitudinal axes without sub- 
stantial relative axial motion. 

13. The apparatus of claim 11, wherein said annular 
ridge is formed in the inner surface of said rearward 
portion of said nozzle, and said finger means are posi- 
tioned on the inner surface of said connector means. 

14. Hypothermia therapy apparatus comprising: 

a blanket having a body portion and a neck, said body 
portion having a cavity therein for inflation of said 
blanket and a perimeter, and said neck extending 
outwardly of said perimeter and having an interior 
surface defining an interior in communication with 
said cavity, an open outer end, and an exterior 
surface, said blanket being made of a flexible mate- 
rial and said neck being selectively expandable and 
collapsible between open and closed positions; 

a nozzle having a frusto-conical forward portion for 
insertion into said neck, a rearward portion, a sub- 
stantially cylindrical intermediate portion interme- 
diate said forward and rearward portions and in- 
cluding a pair of longitudinal recesses, and a pair of 
clip mechanism received within said longitudinal 
recesses, said forward and intermediate portions 
being insertable through said open outer end into 
said interior of said neck, each of said clip mecha- 
nisms comprising a clip having a forward end and 
a rearward end and being pivotably mounted 
within one of said longitudinal recesses and biasing 
means positioned at said rearward end of said clip 
for normally biasing said forward end in the closed 
position for engaging at least a portion of said exte- 
rior surface of said neck when said forward and 
intermediate portions are inserted into said interior 
of said neck, said forward portion extending for- 
wardly of said clip mechanisms and said longitudi- 
nal recesses, said rearward portion extending rear- 
wardly of said clip mechanisms and said longitudi- 
nal recesses; and 

connector means for removably connecting an air 
hose to said rearward portion of said nozzle. 

15. The apparatus of claim 14, wherein said nozzle 
and said connector means are freely rotatable relative to 
each other about their longitudinal axes without sub- 
stantial relative axial motion; and 

wherein said nozzle at said rearward portion includes 
an annular ridge formed on the inner surface 
thereof, and wherein said connector means in- 
cludes at least two resilient fingers releasably en- 
gaging said ridge, said fingers being slidable around 
said ridge. 
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